[The biochemical mechanisms of the action of N-alkyl-N-nitrosoureas. The possible reasons for drug resistance to these compounds].
N-alkyl-N-nitrosoureas exhibit a wide spectrum of antitumor activity. They react as alkylating agents at nucleophilic sites in purine and pyrimidine moieties of DNA. The predominant site of this alkylation is N7 of guanine, which is followed by the site N3 of adenine and 06 of guanine. The formation and persistence of 0(6)-alkylguanine (0(6)-AG) may be of primary importance in cytotoxicity of the nitrosoureas. 0(6)-AG adducts of DNA of the tumor cells are repaired by protein 0(6)-alkylguanine-DNA transferase (0(6)-AGT) which transfers the alkyl group to internal cysteine residue being the acceptor protein for the alkyl group in an irreversible transfer reaction. 0(6)-AGT can protect the tumor cells against 0(6)-AG adducts by the way of inhibiting the formation of the DNA interstrand cross-links 0(6)-AGT plays an important role in the drug resistance because it repairs the DNA alkyl adducts at the 0(6) position of guanine. The 0(6)-AGT activity inversely correlates with the cytotoxic effect of the nitrosoureas. The agents like 0(6)-methylguanosine, 0(6)-methyl-2'-deoxyguanosine, and some 0(6)-benzylated guanine derivatives are effective inactivators of 0(6)-AGT, and thus can be used to enhance the cytotoxicity of N-nitrosoureas. The activation of 0(6)-AGT and other repairing enzymes such as alpha and beta DNA-polymerases as well as an increase in the level of reduced glutathione may be used in developing the resistance to the nitrosoureas.